Abstract: Today, more than 70 million tons of lignin are produced by the pulp and paper industry 11 every year. However, the utilization of lignin as a source for chemical synthesis is still limited due 12 to the complex and heterogeneous lignin structure. The purpose of this study was a selective 13 photodegradation of industrially available kraft lignin in order to obtain appropriate fragments 
Characterisation of the Annular Reactor

66
As the radiation output of the used UV-lamp is not constant over its entire life span, the 67 performance of the lamp was evaluated before and after the experimental program using
68
Hatchard/Parker-actinometry. The UV-radiation output was 15'800 mW at the beginning and 12'200 69 mW at the end. To estimate the actual output at the beginning of each irradiation experiment, the 70 determined outputs were interpolated in a linear fashion.
71
Total Hydroxyl Group Determination
72
For future synthesis of polyurethanes, the knowledge of the total hydroxyl group content is 73 important. Therefore, this parameter was determined using a method based on ISO 14900:2001 (E). Figure 1 shows the development of the hydroxyl group content over the course of the irradiation 75 experiment. As the withdrawn sample volume of 300 mL each compared to the starting volume of 76 5'000 mL is not insignificant and the radiation output remains almost constant during the 77 experiment, the radiation power needs to be weighted for the volume which is irradiated. With 78 proceeding irradiation times, a decrease in total hydroxyl group content can be observed, The pH-value of the lignin solutions was monitored during the irradiation process and is 85 depicted in Figure 2 . A decrease in pH-value can be observed for all experiments, independent from 86 the catalyst concentration being used. 
124
An assignment of the absorption bands to the functional groups is shown in Table 1 .
125
Comparing the FTIR-spectra shows that the absorption band at 3'380 cm -1 which is caused by the 126 hydroxyl group in relation to the band at 2'980 cm -1 decreases with the irradiation progress. Relating 127 the band at 1'700 cm -1 to the band at 1'600 cm -1 an increase of the band at 1'700 cm -1 can be observed.
128
A decrease of the bands at 1'510 cm -1 and 1'460 cm -1 can also be observed. 
130
135
suggest a reduction of total hydroxyl group content by up to 100 %.
136
These results must be interpreted with caution, as all samples were prepared by acidic 137 precipitation without further washing. As acidity of the samples was not corrected for, remaining
138
acid from the precipitation process might interfere with the results. However, the same trend could 139 be validated by means of ATR-FTIR.
140
The recorded ATR-FTIR-spectra indicate a reduction of OH-stretching vibration (3'380 cm -1 ) in 141 relation to the aliphatic CH-stretching vibration (2'980 cm -1 ) and simultaneously an increase of the oxidative mechanism it is plausible that hydroxyl groups are first oxidised to form carbonic acids 
150
Reproduced from Wang et al. [11] .
151
The formation of carbonic acids and carbon dioxide might also be a possible explanation for the 152 decrease in pH-value. Figure 7 shows the destruction of the aromatic ring which is consistent with 
173
Although the provided photocatalyst could positively be identified as the highly active 174 AEROXIDE P25®, no significant differences regarding the analytical results could be observed,
175
when comparing the catalyst concentrations used. One plausible explanation could be that on the 
Irradiation Experiments
193
For the irradiation process a reactor comprising a water-cooled quartz annulus with an 
228
To evaluate the depolymerisation of the lignins SEC was performed using the parameters
229
shown in Table 2 . Samples with a concentration of 2 mg*mL -1 were prepared in THF and filtrated
230
with 0.2 µm PTFE filters prior to analysis. For molar weight evaluation polystyrene was used as a 231 calibration standard. 
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